AQP5 silencing suppresses p38 MAPK signaling and improves drug resistance in colon cancer cells.
It is known that aquaporin 5 (AQP5) may represent a novel therapeutic target for treating colon cancer (CC), but whether AQP5 plays a role in the regulation of multidrug resistance (MDR) of colon cancer still remains unclear. In the present study, AQP5 and P-glycoprotein (P-gp), glutathione S-transferase-π (GST-π), topoisomerase II (TOPO II), and thymidylate synthase (TS) were checked in CC and adjacent cancer tissues; AQP5-siRNA was applied to silencing AQP5 in CC cell line HT-29, 5-fluorouracil (5-FU), and cisplatin (DDP) added on cells, and sulforhodamine B (SRB) was used; fluorescence real-time quantitative RT-PCR and Western blot were employed to detect changes in multidrug resistance factor and expression mitogen-activated protein kinase (MAPK) signaling pathway in HT-29. The results showed that AQP5 is significantly induced in cancer tissues than that in adjacent cancer tissues. The expression of AQP5 is positively correlated with drug resistance factors, as demonstrated by the increased expressions of P-gp, GST-π, and TOPO II in CC tissues compared to that in adjacent cancer tissues. Conversely, knockdown of AQP5 in HT-29 human colon cancer cells increased inhibition rates of cancer chemotherapeutic drugs such as 5-FU and DDP. The improved efficacies of chemotherapeutic drugs are associated with the decreased expression of P-gp, GST-π, and TOPO II. In addition, phosphorylation of p38 MAPK was increased by knockdown of AQP5 in HT-29 cells while phosphorylation and expression of extracellular signal-regulated kinase (ERK), c-jun N-terminal kinase (JNK), and Protein kinase B (AKT) were not affected. P38 MAPK inhibitor increased the drug sensitivity of HT-29 cells in a similar way as AQP5-siRNAs do. So these results indicate that AQP5 is associated with drug resistance of colon cancer, and that the AQP5-P38 MAPK pathway may represent a potential drug target to improve drug resistance of colon cancer cells.